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Abstract:  
Yang et al. have raised criticism that the results reported by us would not be relevant for natural 
forests. We argue that productivity is positively related to species richness also in subtropical 
natural forests and that both the species pools and the range in tree species richness used in our 
experiment are representative of many natural forests of this biome. 
 
Cautiously extrapolating the losses in productivity observed in our experiment to the global scale, 
we argued that a decline in species richness by 10% might result in a reduction of productivity by 
2.7% (1). This productivity decline was in a similar range as the one predicted by Liang et al. (2) 
based on a global analysis of forest inventory plots. Specifically, our own prediction is based on 
averaging the wood volume increment from 2016 to 2017 at the planted species richness levels (1, 
2, 4, 8, 16) and estimating the productivity decrease expected under a loss of 10% of the species. 
This loss was determined from fitted linear models and amounted to 3.8, 3.0, 2.5, 2.2 and 1.9%, 
respectively, averaging 2.7% across these richness levels. 
In our experiment, a linear fit of productivity to the logarithm of species richness best described 
the data. Therefore, the absolute productivity loss per halving of species numbers was constant 
across the richness gradient, with constant absolute amounts translating into decreasing percent 
amounts at higher richness levels. In their study, Liang et al. (2) found that a log-log relationship 
fitted their data better, resulting in a model that implied a constant proportional productivity loss 
when a given fraction of species was lost. Contradicting both of these models, Yang et al. (3) now 
argue that the richness-productivity relationship is saturating, and that effects would therefore 
vanish to zero at our observed maximum species richness and beyond. Yang et al. even argue that 
productivity would be stable unless 50% or more of species were lost from the full species set. 
This conclusion clearly contradicts our finding of a linear productivity decrease with a logarithmic 
decrease in species richness. 
In parallel to the experiment we reported (1), we also analysed the richness–productivity 
relationship in comparative study plots (4) in the Gutianshan National Nature Reserve (Zhejiang 
Province) (5, 6). These plots were located 30 km from our experimental site, were of comparable 
size (i.e. 30 x 30m) (7), and ranged in tree species richness from 3 to 20, far below the average of 
27 in Yang et al. These data indicate that the experimental species gradient we implemented is in 
accordance with diversity levels found in the natural forests of our study region. 
We disagree with Yang et al.’s conclusions for further reasons. First, we chose the species for our 
experiment as representative sample of the regional pool (4). Thus, all species in the experiment 
co-occur in natural communities, refuting Yang et al.’s argument of having established artificial 
species mixtures. Second, even a richness level of 27 species is close to the maximum richness of 
24 in our experiment. Because of the species-area relationship (SAR), richness in natural 
communities increases with plot size [see (8) for SARs for Gutianshan], whereas ecosystem 
functioning is largely scale-invariant above a minimum size. Results from a 24 ha-plot in 
Gutianshan (9) showed that this minimum size was about 1 mu (666 m2) and that richness-
productivity relationships were strongest at plot sizes of 30 m x 30 m and 40 m x 40 m, supporting 
our decision to focus on that plot size as the relevant ecosystem scale. In fact, many diversity 
mechanisms operate already at much smaller scales. We showed that 53.5% of the aboveground 
wood production of a given target tree in our experiment is brought about by the neighbourhood 
composition of the eight surroundings trees (10)—that is, by effects operating on an area of 15 
m2. Using the SARs of (8) shows an estimated richness of 3.7 in natural forests at 15 m2, which is 
perfectly covered by the richness gradient in our experiment. Third, measurements from our 
comparative study plots demonstrate that the richness–productivity relationship in natural forests 
in the region does not take the form of a saturation curve; instead, there is evidence for a steady 
linear increase in the observed range (5, 6). Within any given age class of a forest, Liu et al. (6) 
described increasing aboveground C fluxes and stocks with increasing tree species richness. 
Fourth, the statement that we did not find a notable change in net biodiversity effects from 8- to 
16-species communities is a misinterpretation of our results. The power to detect differences 
between these two levels in separate analyses excluding all other richness levels is low because of 
the low number of replicates for these richness levels. The strength of our analysis arises from the 
entire extinction series. In particular, it allows to generalize beyond analyses that center around 
just a few species or mixture-polyculture comparisons (11, 12). We have fitted different models 
and did not find any significant deviations from the trend that a doubling of species richness 
causes a constant absolute increase in productivity measures. Thus, our analysis indicates that 
productivity also increased from 8 to 16 species, an increase mainly brought about by increased 
complementarity effects [figure 2 of (1)]. We cannot see how Yang et al. have arrived at <0.1 % for 
a 4-year mean net biodiversity effect, using values manually extracted from our figure 2. Of 
course, we agree that per-species changes in richness lead to a greater loss of ecosystem 
functions at low than at high diversity. Specifically, our model implies that adding one species to a 
monoculture increases productivity as much as adding further eight species to an 8-species 
mixture. This makes our results particularly relevant for forestry, which is based largely on 
monocultures. In southeastern China, such monocultures dominate the landscape. Thus, the 
histogram of species richness (figure 1 of Yang et al.) is far from being representative for the 
forests in that region. 
Finally, we fully agree that isolating species richness effects from the confounding factors of 
climate and soil conditions is very difficult. Actually, this is the main motivation to carry out 
experiments where species richness levels can be randomly assigned to plots (4). Similarly, our 
comparative study sites were selected to reflect a gradient in species richness, trying to control for 
confounding variables (such as forest age (5–7)). The comment of Yang et al. shows how 
appropriate it was that we had set up the experiment jointly with a comparative study in natural 
forests. 
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